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Abstract of JP20051 66637 
PROBLEM TO BE SOLVED: To provide 
an organic element capable of 
overcoming drawbacks of a conventional 
organic element. 

SOLUTION: This organic device has a 
hole current-electron current conversion 
layer composed by laminating an 
electron transportation section and a 
hole transportation section. The electron 
transportation section includes a charge 
transfer complex formed upon an 
oxidation-reduction reaction between a 
reduced low work function metal and an 
electron-accepting organic substance, 
the reduced metal being produced upon 
an in-situ thennal reduction reaction 
caused upon contact, through lamination 
or mixing by co-deposition, of an organic 
metal complex compound containing at 
least one metal ion selected from ions of 
low work function metals having a work 
function of not more than 4.0 eV, and a 
thermally reducible metal capable of 
reducing a metal ion contained in the 
organic metal complex compound in 
vacuum to the corresponding metal 
state, and the electron transportation 
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section having the electron-accepting 
organic substance in the state of radical 
anions. The hole transportation section 
includes an organic compound having an 
ionization potential less than 5.7 eV and 
an electron-donating property and an 
inorganic or organic substance capable 
of forming a charge transfer complex 
upon its oxidation-reduction reaction with 
the organic compound, the organic 
compound and the inorganic or organic 
substance being contacted through 
lamination or mixing, and the electron- 
donating organic compound is in the 
state of radical cations. 
COPYRIGHT: (C)2005,JPO&NCIPI 
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x^mikm\zm7ih o ^m&7c^^m} t*. (K^mm^zi:^) mm. < \t. 

^xm^f^wj^i^^m^atx. mm^^^\i^m^*^y i^tf )\^7 >^m\z$>^m^ 

(2) (a) ^it>itif-'ry>^^)ViflB. 7eVcl:0/J>*<. ®?tt•^tt•r3^J:fc^^^-;^ 50 



20 
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^$tlT^«!LT*30. (a) <0 M ^ m ¥ ^ * 7 ij )U ij ^ Ti- > Vim \Z $, ^ - )\, 

[ 0 0 2 0 ] 

^f&^^rm^mc:^nrz^(Dmm^i7tKft^tz^oTmyt^ntz&ti:mm^^mtmT§: 

*;P73:;i->4^|8tSS«?fi&2|g|5. RzX, -f > ft tI? ^ > -> ^ *t 5 . 7 e V J: 0 * 

}e^L5^«i«!ia«xti#iiitiM<!:, m m ^ tz it m ^ ^ nrmM L X ^ Q , «^«-^tt 

[ 0 0 2 1 ] 

i^i-^y^^^ ^mmyc^^mt, ^mm%L < it)iimmfz^^u^izj:otsm^itx^\t 
^^^^rz^(Dmmm7zRm\zj:^xm^^nrzi&ftmm^^mtm'i'^^\tmm^tiii 
^<t&yj:Kit^iz^^xm^^m^i^imi^Lx . m^^^^t^mmnii^ i^ij 

^^^^^r^^m^*i^'y^)ii,^^yytm\z$,zn-.-)ummm, nfimm ^ nx u^t^ 

[ 0 0 2 2 ] 

><^^-^'>fj^<thim^^tsmm^mmi^it^^t.^m^mm^it^^izMLxmm 
^^<ii^Mm\z^i>m^iz^r,mmL.mm^mssi^'i'iz^^ti^^m^:i->iM^'p 
■^^mvimizMTcLo ^m&7t\i^mt. ^miz^o Bitfs^ ^ txft^<o^^s. 

^^'^^^^^■oTm7tinfzis.i±mm^^mtmfs^ii^m%tiimitm7cR!t^\z^-^x 

y i^ti jv^ ^7i->i^m\z$>i, n t^wmtLx\,^i>. 

[ 0 0 2 3 ] 

><^^-^'>^-i^< im^^ts^.m{t^^t. mmit^^\zMLxmm^L <\ii^mm\z 
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( 0 0 2 4 ] 

*i Iff s L v» . 
[ 0 0 2.5 ] 

[ 0 0 2 6 ] 

[ 0 0 2 7 ] 

±ti^m^mmpp-it'^^ tmi'^^iaimmmii. m-T'$>^xt&f^^. 

[ 0 0 2 8 ] 

[ 0 0 2 9 ] 

^0 A, Run^j o Ao>7 )vti ^) ±m^mii^^mn^ni,(!fts.< tt ia4^tf^»-c» 

o T t) a . 20 
[ 0 0 3 0 ] 

[ 1 1 



Ar, N — Ar 



3 

30 

«*«t)-r. ) 

[ 0 0 3 1 ] 

[ 0 0 3 2 ] 

[ 0 0 3 3 ] 

b t» . 40 

[ 0 0 3 4 ] 

S b , 
[ 0 0 3 5 ] 

* 5 t J: . 

[ 0 0 3 6 ] 

[ 0 0 3 7 ] so 
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[ 0 0 3 8 ] 

*Jzry=>) . XttWO. (Smit^ >^Xr->) 1: $> ^ C t i)i » ^ L . 
t 0 0 3 9 ] 

^ a D y > {b #1 . mitm 2 M:it^ 2 ^, ^<DM/\ay>{tii^^. 7)u^-oaj\ 

[ 0 0 4 0 ] 
[ 0 0 4 1 ] 
[ 0 0 4 2 ] 

t3 w -r s ^ t *i » * . 

[ 0 0 4 3 ] 

[ 0 0 4 4 ] 

[ 0 .0 4 5 ] 

t'^ S i J; tri . 
[ 0 0 4 6 ] 

[ 0 0 4 7 ] 

[ 0 0 4 8 ] 

[ 0 0 4 9 ] 
[ 0 0 5 0 ] 
[ 0 0 5 1 ] 
[ 0 0 5 2 ] 
[ 0 0 5 3 ] 

*f6?«©#«^i^08!!ia:5&tt. tt^H8S:35t4. OeVWT©®fi:*g|gc^JBCD<:t> 
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[ 0 0 5 4 ] - - 

*58 WO*at*^©ajfi:*r}* tt, tt»H»*«4. 0 e veAT®<Stt^H&^ RO-T >0 10 

e VJ;i9/h$<m^#^-^tt*=t-r'5^«{l:^*at> ^m.VC'^m t a 7C K J$: I' J; o T « 

[ 56 W 0 « 3 20 

[ 0 0 5 5 ] 

?«SiE^«iJiJ ( r3j>-;|/-«^SE«|Jlj ) MPE*«EL3f?^®«n5584Ji<0*3a 
[ 0 0 5 6 ] 

,^a7cSit:;4BKl (m^«52ISI5) 4'T'«. 7;i'5-1'A^-7i/:^^->'>A^cD^a7ctt^ 
[ 0 0 5 7 ] 

± O g ffi --S A^* -5 . 
[ 0 0 5 8 ] 

SWtt*<i«<. f5?g#^*t^$|P|31ilO-270171#iia^<#M2001-10 
2 1 7 5^iiS^T-W*Lfc. a7cttK-/^>h*«H-tf>y$nfc«^-*ftMH<>:IISI^<S 

m^i^m-f ^rztb<Dmsi(Dmm] 40 

[ 0 0 5 9 ] 
<^ 1 ll*g»!l> 

m tt i>it9m^i!>^ 4 . oevetT®<£ttifM»^R (0'i:t>'^^^m 
mtLx, 
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[{t 3 ] 
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j5* a& 5 ) , L < tt 



- ^ A 
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€. »t T » * . 
[ 0 0 6 0 ] 

i4Ais<. ^ izmii^tjimm^ titbit ts.^i}if&Tr ^ ^«tt*«±#-r^) # 

|B]±©®H«. ±fBAl q- (7v'*;i'7::::*->) © *fe-fi£ lc.fi H-L T_i^^ .^JiM MM 4 , 5.. 

[ 0 0 6 1 ] 

[ 0 0 6 2 ] 

2 ^mmWiiz in^^x it . m.'Fmm^ (^STcSjs^^Kgc) <Dm^<^» tLx . ^ i mm 20 
Bmtwim\zfs.i±mmwL^m (t-ipa'j^s) -r^tv^wik^titbT, l i qcD^;^i7 

6.fC7;P5n-:7AO<t^3tcae7ntt^)BS:l^l^»'jll^UTji^$-&T Ote^jR*) . ± 
gi:l^8l08lffiSJtt3m^^«iHlg5?&f^^r5 ;i t t>pItgT*5. il O « ^ K 3 o O <^ » © 

mmitm^miEizmm-r ^ ^ tx , SBjtt*^iS<. ;5^o*5ia>^#*i#M¥io-2 7oi 

7 l^ii®^!ttH2 0 01 - 1 0 2 1 7 5^iiffi^-CH^bfcS7tttH->''«>h*^H-tf 

W) . m5S-e'bfcC<. 7;i'*'JifeS*f^«<!:-r5^S7nttH-/t>h«;*:gtt-C58ik-r 

g ir ?i S . i: -5 X S ± © fil & *i a& -5 . 30 
[ 0 0 6 3 ] 
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lit 5] 





10 



TEu (DBM) 3 . BPEHENJ t^tET^C 

[ ft 6 ] 



20 




Eu (DBM) 3-BPEHE 

fig) . 
[ 0 0 6 4 ] 

^ 4 ^ is ^ T . ± IB 

^1 /j: t,^ L i q *^ S L T t,^ ^ C 



> (£tT, BPHEN) O^Ti. ^na#lcm^§§tt ( 
T 5 « ^ « . 

2701 7l^/i^«^1fM2001-102l75^1,^a 



40 



L i q O , 7 )Vtj ^) 
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[ 0 0 6 5 1 
[ 0 0 6 6 ] 

ttenxl^-S. *ffiMil^^«EfflL.fcfi£K^-^'-CRTM-8 0 0 0 (ULVAC (B 
S!) ^fi^fflLit. *fc. ^M^<^*KMjPK>jai«Cti. ■T>3-JI/ (Te 
ncor) ttSaP10ft6^^i^©lll^<&ffl^^fc. ^^(0!ttttSffitC«. -Sr-;^!/- (KEI 
THLEY) ay-X/-^'240 0. hyn>BM-8W*thS:ffifflLfc. tfc^ ffiiR 

[ 0 0 6 7 ] 

^ t> © tt /i v> . 
[ ^ 1 ] 

[ 0 0 6 8 ] 20 

z.(Dmt:\t. aitca^Ti^ir, :»7X»«10±lc/t^-->i^$nfclTO (Ind 
ium Tin Oxide) l©Sll±fC.TiH^ 

[<t 7 ] 



30 




T-S*5^n'S)4. 4' -fx [N - (2-:^7^;i/) - N- 7x:i;U-75y] \Ly 

)V (fiiT. aNPD. $;fctt. NPBi:fcaStB-r*j:<t*<*5. ) S:600A©JS$TS 40 

$«IStlCj;0*-;i'ttillll2tL.T«SU. OViTfSJtllStbT, Alq*600 

[ 0 0 6 9 ] 

±iBAl q (tett»HSc^)B'f=f>'&*<k^ft) iL i qS:. ^;Ht^i : 1-c 
5 0AO»$t^KUfc (SI 4) . $e,lC^-©±*^^S^S7ctt^BT»57;i'5zi'?A 
*15A (ICffl3-r-5«) (115) . :;^:IC±i2aNPDt5S5^k/'?:^>"?A ( 

V,Oi) $:t;Ht¥l : lT100A(DJP$-efi5Kbfc (@16) (Jh-;i/tt2ll$) . S 
^{wUffi^Sl 7 tl>X7)l^~0h.^ 1 0 0 0A©Ji$TB)tMUfc. 
[ 0 0 7 0 ] 

C(D^SIEL5fe?^210(D«ji?£fBffit;«ErSi:. 50 
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ITO/aNPD(600A)/Alq(600A)/Alq:Liq(l.i) (50 
A) /A 1 ( 1 5 A) / V. O, : a N P D ( 1 : 1 ) (100A)/A1 (01) 

[ 0 0 7 1 ] 



. a85SE2:WSD LT. « ^ S SS S L ^ * S 0 3 (C ^ 1" . 0 3 O O ^ P -y h 
3S^OSE(V)-«^^K(mA/cin')-»g(cd/mM?ftt$*1- ^^ 

BE T ■S . 

[ 0 0 7 2 ] 

< Jt «J 0iJ 1 > 

mhtzmr h . ^oig^3ooco^ia« 

ITO/aNPD(600A)/Alq(600A)/Alq:Li(l:i) (50A 
)/'V,0,:aNPD(l:i) (100A)/A1 (04) 

<!:^toTt,.5.CCD*SIEL3g?3OO©il«ftt*j|B;tLfce*£03©»^D.;,}>T* 
[ 0 0 7 3 ] 

* iS 0iJ 2 fC *5 T « , 31 Jg 0ij 1 ® 1 1 4 CD L i q t ^ T . 



10 



20 



[ft 8 ] 



P (CH,), 




30 



■r^7r.^n^. (2. 2. 6. 6 - h ^ ^ ^ )U - 3 , 5 - ^ ^ ^ > :i- i- h ) ;P b' 5? 

■^'A^^l: (aT« Rb (dpm) tm'^t^ C ti,i$>?>) *l24Cffiffll,T*50 
ITO/aNPD(600A)/Alq(600A)/'Alq:Rb(dpm) (\ ■ l 

) ( 5 0 A) /A 1 ( 1 5 A) /V,0. : a N P D ( 1 : 1 ) (100A)/A1 (0 



5 ) 



^J^«liiOi^^ 2 2 0 *f^fieLfc. -©*«EL5R^2 2 0O||1ttt*3IB^LfcM** 
3©TyD-;/hT^-r. 

:mmm a ] 

[ 0 0 7 4 ] 



40 



3 Cfe(,.TW, ^Jg^J 1 Oil 4 (DL i q Cf^AT7;i.* U ^JSO«|«lft^f#,T 

ITO/aNPD (600A)/Alq (600A) /LiF (10A)/A1 (15 
A)/V,0.:aNPD. (100A)/A1 (06) 

tJ^^mm<D^^ 2 3 0 ^ifB^Lrz, ^-^^iitta^SSttfb^tjT^S A 1 q ( /g 1 3 ) 
t7;i.*-J^Sft^t,OLiF(S3 4)*t. (g^Ttt/j:<)«®$nT««LTl.S 

. -®#«EL*^23OO|g#tt^ffiJ^Lfci^^*03OAyD.;/hT,T^-r 
[ 0 0 7 5 ] 

<##«S|1> (iiE*l!<DWMEL3K^^©^J) 



SO 
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(DSl4~16tCf'i^T. Alq:Li (l:l)*^e7i51114^IBK.T4D0, 
ITO/aNPD (600A) / Alq (600A) / Alq:Li (1 : 1) (50A 
) /A 1 

n h T ^ T , 
[ 0 0 7 6 ] 

[ 0 0 7 7 ] 

ITO/'aNPD(600A)/Arq(600A)/A!q:Liq(l:l) (50 20 
A) / Al (XA) / V,Os: aNPD (1 : 1) (lOOA) / Al 
O « i§ T- . A I O m 1 5 omm (XA) S:^<k;$-&fc. 

[ 0 0 7 8 ] 

BIS. 09OV:/DyhttX = O (Ot07;P5-':7A*^^bfd:l,i^^) ♦ 
:/D-yh(ix = 3A«t^, x7'n5/h{iX=10Acr)i:^. oyn-yhttX=15AcD 

A7'n-yh«X=2OAOi:^<D^sfe^0. M EE (V) -ttSii^g^ (mA/cm' 
) -mm (cd/m') #tt (S8) . mm^m (mA/cm') -««ESa* (cd/A) 

(0 9) *^-r . 

[ 0 0 7 9 ] 

Tptntc (x=0A. fet<tt3A©«^lz«JS) , dtlti. fgifiTcKlCSfefiKll^JT'S^ 

■5 (2. 2VjfiSlC5£3tMiS«E**ISfS ' + >i' (Kink) ' AiSiftlSnxilitt^ 
[ 0 0 8 0 ] 

i/S:, 08. !^9(Difyy\Z^^nimMi)^'h. Z. <D ^ ik <D f&m ^ X \i 7 )if S. =. A i 1 

5 A©MJ?icffls-r-5«ic0jffli-r-i)<*:. wa?'^3a$*ist)ii!i'^ffi**Tc:t*t^^*i-pfc. 

C^M0)| 5 ] 
[ 0 0 8 1 ] 

[ 0 0 8 2 ] 

$-r, {£ti:»ias:^r^^JB^ft-c$>sL i qi:. m^^^itmm<^x'$>^A 1 qt. ^ 

STCtt^ST^SAl (.7 )V S. -'C i.) Al«g5i±t::. KJPjfStfcT-, (Liq 

:AIq:A1 = 1A/s (Liq) :3A/s (Alq) :0. 3A/s (Al))t 50 
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Al/LiqiAlqtAl/Al (010) 
[ 0 0 8 3 ] 

(Alq) i:jg^LTS5 4i£4fi£L^c, 
Al/Ala:Li (l:l.tJl/ifc^)/'Al (Sll) 

(ommom^F 2 5 i if^^vtz. 

Al/Alq/Al (iai2) 

<D«|ffiO*? 2 5 2 ^f^figLT. -etl-en. m« (V/cm) ( A / c m' ) 

bfe (015) . 
[ 0 0 8 4 ] 

mi5(7)if^y\Z^s-^nZ'M>), (Al/Liq:Alq:Al/Al) (010) CD 
m7&om^ t, (Al/Alq:Li(l:l,TE;Ht^)/Al) (011)(D«igCD 
^^tt. V&m^<D^^i^b . 1 0 ' Q c m 0 it i&m i t ZL t Tt)i ii^ -D fz . CtlUA 

m^mmW (L i' + Al q - (7i;;«3;i.7r^>) ) *}^fi£LfcC<»:*^bTliS. 
[ 0 0 8 5 ] 

^tz. ®3tffi (RJ^. Sig$) iB^fflJjf^ibT, S3£»«56±tCL 1 q - Al q • 

A 1 ^i^mm hX 

H^SS/LiqiAlqiAl. (013) 
/j:5«}ii©^?2 5 5*fpfi£Lfe. CCD*^2 5 5tt. 5^»«5 6±lc, RiPaSitT? 
< (Liq:Alq:Al = lA/s (Liq) :3A/s (Alq) :0. 3A/s ( 

Al) ) t f£ z> ^ o \z ^mm h X m i 2 ^ ^ ^ h Tz . 

^tz. it^mm^ 2 b & L\.X . ^a7ctt^ST'*-5Al&EA$*TlC, 535SS5 6 
±JCLiq:Alq (US?) S^^^^^bT 
5^S«/Liq:Alq O^^Sf^tSLfe. (014) 
[ 0 0 8 6 ] 

3 

016«. ±iE!R7tKili!l«ffl^? (013) -hifc^ffl^^ (014) ICOt^T. M52 
(Liq:.Alq:Al)St;g57 (Liq:Alq) SrlOOOAtLfct^Og^fi 
(nm) -Sig* (%) 4#tt*»litLfcife^*^LTI.i5. 016lc^$nst*5O, * 
^momi-mm^Xh^ (L iq :A1 q :A1) (B52) #tS|i^ 
(D^i-i-^^U^ (L iq :A1 q) (S57) tlt^X . l^lJMiP (lOOOA) ^fcO© 

^'i^^ii^^^ < ±.^t ^ c tifimte^it ^ntz, ^tz, *5g?g«t4, Hatii©^xg.Appi 

. Phys. Lett. , 73. p. 2866 (1998)tfi-c.j5^-i7A^JBK-e>>y 

»1S/Liq:Alq:Al) (K)tS2i^ffll^? (013) ) 0^lR7.^i;hJl't (5 
^SSS/Liq :Alq) (tt^ffl^^ (014) ) ©KiRX'^i7h;KDa^b«. mW^X 4C 

<yj.^mAvxi,^i,\z'bi)^i,^t>e,r, mm^iflmbx n ta,^ ^^omstftRit 

[||tS0i| 6 ] 
[ 0 0 8 7 ] 
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litl 1 ] 




to 



20 



[ 0 0 8 8 ] 

018»C5^-rJ;5lC. ;tf7X*1S60±HITO«6 1. aNPDS62. 
6 3 (DCJTB:Alq) 0)ilIJ^fi£Lfc*«EL3g^«jgO±IC. AlqrLiq ( 30 
1 : 1) *^e)^£SS64. Al*^e.;5:-5.S65, V,0,:CuPcA^^/j:S166S:)lBlC 

mmbx t£i,*%m<D r7f:-;ntsit-«?«ie^ifeij srjg^b. $e,c-£-o±ccuP 

c©g6 7*g[l-rs. *fc. ::(DCuPc©a6 7CD±K. CuPc:V,Os©l6 8 

ITO/aNPD/DCJTB:A.lq/Alq:Liq(l:l) (50A)/A1 ( 

1 5A) / V,0,:CuPc/CuPc/V,0,: CuPc/Al (018) 
©«ijg©5g^2 6 0*4fi£-r-5. 

[ 0 0 8 9 ] 

{DCJTBiAIq) ©^7tl6 3T^4Lfc5^fe7tW'5^, i5g6 9-Ci&-5 
Al;^|fi]^::Ji^f■r-5:)fett (CuPc/V,Os:CuPc) ©KJPSrlSSIbTK'R^lir-SC: 40 

[ 0 0 9 0 ] 

^fc, r^3 9|5I(fc:ffl!feS^I5^]g^SfSt^»S?^«Sft, 2 8P-Q-9. p. 1036 
(1992) J HiB«$nTVi5+^5'Uh*>]S3l4i^«l*#{*^, #M2000-58 

2 6 7#ii^{CteiE^tlTti'5'f>y>;^U>®^^, *-;H(i2Ht«*tT, ^ 

m^(o:^mx', jta, jtRiti8Effitc8sr5Jh-;u«iiSES<t:bTfijfflai*«>. 

[ 0 0 9 1 ] 
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10 



mmm 7 ] 

[ 0 0 9 2 ] 

^. 1*M 2 0 0 2 - 3 3 2 5 6 7 (,^g 2 0 0 1 - 1 4 2 6 7 2 ^WaB») t|2« 

[ 0 0 9 3 ] 

#M 2 0 0 0 - 5 8 2 6 5 ^iia^#Pa 2 0 0 0 - 6 8 0 6 3 ^ i.^ « « pg g j, 

[ 0 0 9 4 ] 

[ 0 0 9 5 ] 

aNPD«S72« Alq<DM73, Alq:Lia (1: 1) ©174, AII75' 

I'^'^^'lV^rvr'' IT0..c«^O«,.«^/e 

ITO/aNPD/Alg/A,q:Liq(l:i) (50A)/A1(15A)/V 
.Os.-CuPc/CuPc/ltSCAl. ITO. etc) (019) 
Ofl|jiO^?2 7 Oi&^fieT-t^,. 

Sfc, HI 9lZ^r±?&m^C0M7 7©±{c. V.O. : CuPc0g7 9$Jg^bT 

ITO/.NPD/A.a/A.a:Lia (l:l). 5 0A/A1, 1 5 A / V. O . 
^L^Ii^S'' ^ " '^^^^ ' • I'TO- (^20) 

<^«;i«^$#-r^*^ 2 7 1 cn^0^^27o, 2 7 i t i . t * 

[*iS0i| 8 ] 
[ 0 0 9 6 ] 

^lfi«»J8«,*58?qo#fiS^^§Wfil;*:lii«?i!s-.oaffl0ij-c«b§ 



30 



40 



[ 0 0 9 7 ] 

««J ^ « , 

1) Appl. Phys. Let 

2) Chemistry Let 

3) Appl. Phys. Let 

4) Appl. Phys. Let 

5) Appl. Phys. Let 



. » 48. 183 (1986) 

^^s, PP. 327-330 (1990) 

. , 76, 2650 (2000) 

■*79, 126(2001) 

.80, 1667(2002) 
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[ 0 0 9 8 ] 

St + T tt , 

I TO/CuPc/PTCB I/Ag/CuPc/PTCB I/Ag 

irti'S, (5A) CDAg (ffi) ?:ftfflL.T. «^»5g5ferL-.y^ (CuPc/PTCB 

I) ^ 2 mw.miz mm r ^m^Ti)^ b lb ^ tlx i . 

[ 0 0 9 9 ] . . _ _ . .... 

ITO/CuPc/PTCBI/PTCBI:Rb (DPM) :A10*^«g/V. O, 
: CuPccOi^^«H/CuPc/PTCB I/Ag 

X . 2 mom^m^:! - y h i . &tcf)^%\M.mizmf[^ix^x . sstkmn&^t& 2 m 

tf?>C:ti5iaj*^. ±ffi(0 rpTCBI :Rb (DPM) :AI(D*|^«1/V, O,: 
CuPc©^^^«^j di*^Bg© r7j^-;pmoS-«^^«Sg^^Sj tbTf^fflf'S. 
[0100] 
•g- O B *^ . 

ITO/ ( (7"J-;i'75>ft:^!^^<o) i|?#t^tt ^mm) : (V, 20 

Os^, 4F-TCNQ^) / CuPc/PTCBI / ( (m^S^tt 

:(g<±»M^^SO'f;i->-^#^k^^:iia7C<4^)S) ©SlS^fiJcS) / ( (.7 U-JIJ 

5 >ft^«!I^O) (*-;|.iSgH4) : (V.Os-^, 4F-TCNQiF 

) cDi^^^lS/CuPc/PTCBI / ( (l^iUtt) *S|ig5:fitt»reS^ 

lit 1] 30 



Ar, N Arg 

[0101] 

■^nttffmf3.m&x$>tnt. m-M-m ^ :i ta^ , nc*, 0ii;itf. !tfM2 003-2 40 

I TO/CuPc/PV/CuPc t PVOj^^l^l^/CuPc/PV/Au 
[0102] 

:intt. ii-©!^«©ffi^^to-B-$fiefflLTfc, mmmmm (cupc/pv) ts^K 
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3l5 „ 

i^mm 9 ] 

[0103] 

SIT (Static Induction Transistor) iHftftlT 1^-5 
.^S!FET(Field Effect Transistor) «|ii$#r5*«E 

a-H-2, p. 1 2 9 7 . m 6 3 mit^m^m^m^m^mm^ mm^^m29p-z 

H-15. p. 1161) 
[0104] 

s«9o±c. miz. mmmi^ (y-x) 91. *-;i^aAi92, *-;i.^i^i93 
\zx>) y h^<Dy - hmm (G) 96*t«je>ii*nfcjg^*s#i.T*r). 

[0 10 5] 

L H 7>vX^'«iaT-a*^T-$;^j:*^ofc«jit>S^;iBjtgi;i5. A « |t g 9 5 tc ft T 
SStLT, 9 7 SiHBT^ (022) . c:CDi:#, mm95 

tt^-)i^mm 9 7 t(ofsiiz\t. m^iivro, (m^^^mit^^) tNPB («^^## 

tt^aS^) *^^^c5;Js-;U^jIg|59 8^^4fi!2T-5C<h;»t-Ir^. ^?tS94t*-;p«tilJi 

9 7t(o?.uz^mmo^:t^-ji^^-m^nm^^mi 2 o^jgric-r-s^j^-^nisgpg 9<h 

S^tt2l«B5l 0 0 ^ :i tiitX't ^ . -Oct5;S:«fi£0!)Wj||EL h7>s;X3'2 9 

OlC*5t,.T«. ^*--'H62IS 9 7 'J .y h)Ky- h«S 9 6 ^ai6ii^T• 

[0106] 

#9A«. HagiCS-rsSiLT. mi^ttM112 1^S2gt-^C:<!:*tm3|5^ ( 
023) . CKDt^. R&a9 1iS^tt2ISl2 1t©iJ8ICtt. «^«Ma5l22*4fig 
■rs;ii:*tT#. €?«iMMl2 lt'^-;Ptt2ll93i©raiC*f6ig®*-;pS8fE-« 

^«8g^isii 2 0 ^m^rzt^-ji.mms^9 9 tmi^mmui o o t: ^ :i tA^x- 

#4. a§^I^S95tfg7t^94i®r«1»Ctt«^ftAll 23^4fiKLT*^ ;i 

Oi: 5^t«fi!S(D#ttlE L h 7 >vX=5' 2 9 1 CiSUTW. K € ? H S ll 2 1 Ir X U h 

K«® 9 6 ^«^e)ix^T-. s!*®*«i e l jfe^ss^^o^jg* se^ 5 C <t;i < h7 
©M:&tcy- ^m®^«^e>ii^■c. se*. ^s^bi^t* ^ tittt^ f*4f s^jg fef^Bg 

ol T * , 
[0107] 

b6 T -5 . 

[ia®wfflm^£K§i] 

[0 10 8] 

[Bii]*f8ig<D^jgfisiiic^s^raEL^^®i«ii*^-riai?*s. 

[0 2]*f8iq(D^ffle»|lCfi^5#«8EL3g^Oiif^fiE:i:^^-ri|-e*S. 
[03] *«5fi»|l~3. ite<W 1 25:tX##«iJ 1 C«gS«^-<;5«£E (V) - m ^ S (mA 
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/cm' ) -»m (cd/m' ) 1#tt$*r0T-*5. 

[04] it^mi\z%^mmELm'F(Dmm^7iirmr'$>^. 

im 5] ^^^mommm 2 ic^^s^fiiE l m <d m m =^ tk t mx- $> ^ . 

[06] *^Bg©IISS0iJ3tC^2.=t«ELm^(D«ii^£^rS-r*-5. 
[07] ##fiS|ltC«SS*«SEL5|I^O«|jg*^t-0T&S. 

[08] *|g?goj|»S09io«liS*S«PlcLT, 7 )l s. Aomommx (A) *^{k 
S-B-fct#<D«E (V) -nmmm (mA/cm*) -»S (cd/m') Ittt^S^-fET- 

S -frfc t ^ ©««£^eS (mA/cm') - « 8fE ^ ^ (cd/A) 1* tt * ^ T 0 T * . lo 
[0 1 0] *^§«<^IIJ£0iJ5(C»S#WEL^^O«jg£^-r0T?$>S. 

1 1] *fi?sosiii«sj5{::*t-rstfciiiffl^^^{c«swtiELig^ofiijg*^-r0T» 



1 2] *56?««)Sllfi«SJ.5t«TSJt«fflig^lZ«SS-«IEL5g?<7)«}jg?£^f0T?fe 
■5. 

[0 13] Kjtsaisffl <^«3a Sr^-r 0T'* s . 

[0 1 4] ^^mm^mm^izM-t^itmmm'f-<Dmjt^7prmx'&i>, 

[0 15] *58?g©Slll5«»l 5 {c^5lg?Rt^H:«ffl3g^=^<^«« (V/cm) ( 
A/cm') 1tttS^T0T*5. 

[0 16] fR^mm^mm'f'tit^mm'f<Di!i& (nm) -Sii^ (%> ^^^^-rmx 20 

[0 17] KJtSjiSfflJg^itkiJfflPH^^OiSft (nm) -K?t«#ttS:S^-r0-C«.S. 

[018] *%?qoms0y6fc^?.^^©«in&^-r0T-*5. 
[0 1 9] :^9^mffy^^m7 \zm^m^ommi7jit^T'$>^. 

[02O]*^qg©||JS0iJ7(C«i.«^O«ifi$S^f0T-ab5. 

[021] fi!*<DFET#|jg$^-rS*aiEL3g^O«jg&*-r0TS^. 

(02 2] *56WWlS«5tHJ9JC»-5FET«lig£#-rSW«lEL5g^^O«iig$^r0T-* 

[02 3] *fgWW«iafia|9 t^5F ET«ijg*^t-5*«SEL5^^O«ii<£^-r07?* 
5 . 30 
[024] Sg*0*«EL«^<iigS«j^fg41<£^LT2iS (n=l) . 5^ (n = 4 

) , log (n = 9) . tmiitzm^iz, nij^m^m (im/w) 

[02 5] IS«i«EE&V, + V,+ AV<!:L, liES^I»gA>e©aAI9S*M«bfc*i^JC 
feltS^7ta-y h<£2a#1-^MP E#«SEL^^O/\*>H0T«.S, 

[02 6] fEil«JE*V,+V.tL. |gg^|©S*»e.OttAIS»gS4i«bfc«^K*>Jt5 
S!3ta-.>h*2<H#T5MPEW«EL|g^^©n>K0T»-5. 

[^f #<^ieB3] 

[0109] 

1 0 S«C 40 
1 1 US 

12 ts-)um'&m 
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16 *-jl.»il|gB 
1 7 

1 8 ft^lSiiggE 

1 9 *-;i/««fS-«?«iiit^lftl 
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3 4 ] 

' ^^^0iM^m7L^it^iz^oTmytintzi&(±^m^&mtm^S:m^^m^ t^mit 

^lz$>^m^^Skm^mmtixmt, f ^ Xt^x > v ^ 5 . 7eVJ:r,/h$<m 

C « IE © ^ ] 
[ 0 0 0 1 ] 

[ 0 0 0 2 ] 
[ 0 0 0 3 ] 

«^OSiPS2 0 0 0 A«Ttf *^iT. 1 0 ViUT<^BlSD«ffiTl 0 0 0 c d/m' 

t^SKS^^^ 1 %o^fflft:»: + ^^;S:i«»S. iS ^ ^ * ^ 5 i ^ I, (Ap p i 

P h y s . Lett. . 5 1, 9 1 3 ( 1 9 8 7 ) . ^ S Bg 5 9 - 1 9 4 3 9 3 # 4i ffi . 

It PS BS 6 3 - 2 6 4 6 9 2 ^ ffi . # PS ¥ 2 - 1 5 5 9 5 ^ « . 3fe @ # W ^ 4 5 3 9 

^ 5 0 7 ^§g«BS. |gm 4 . 7 6 9. 2 9 2 ^ ?g Iffl S . 1^ ^ 4 . 8 8 5. 2 1 m^mm 

[ 0 0 0 4 ] 

«j!H4#«|^T?»«C u P c P V) ^«1LT. 1 % r iff tw^ 

7-^lft^¥$^SLT(,.«.(Appl. Phys. Lett. . 48. 183 ^(198 
6 ) ) . 

[ 0 0 0 5 ] 

^tzm^T^^^ (Appl. Phys. Lett. . 80. 1667 (2002) . Ch 
emistry Letters. pp. 327-330 (1990), ^BS^ll- 
329748^4.^^, *Ht^lfm 6337492^igaHS. 1*PS2003-45676^ 
^ffi. ^M2003-264085^1iffi. $#^) 
[ 0 0 0 6 ] 
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i|tlC*^B3#«1#M2 0 0 3-2 7 2 8 6 0^iiaiI*3l»T. 1 O'QcmfitiOtfcjg 

MPE (Mu 1 t i - Pho ton Emi s s i on) Wffi 

trc(m49llI*£;ffltlS^^K«&a^i»SI^.»S^^m«27p-YL-3, p. 130 

8 . M 6 3 iHl«ffl«!ia^^^«BISi^S . Sl«^ fiSm 2 7 a - Z L - 1 2 . p. 1165. 
Proceedings of EL2002 (International Con 
ference on the Science and Technology of 

Emissive Display and Lighting) p. 539. P 

roceedings of IDMC'03 (International Dis 
play Manufacturing Conference) Fr-21-01 
P.413.SID03 DIGEST. vol. XXXIV, BOOKII. p 
. 964.SID03 DIGEST. vol. XXXIV, BOOKII, p. 

9 7 9. ^1 3lHl77-y hA^OPx-YXy^:tSjtSIBMTW«SI^D-4 (2 0 0 3) 

, LCD/PDP INTERNATIONAL2002T© (t*) 7 -i XOB^^^ 
«:Oil*R0^E*Sf<sf. EExpress (2002^1 lfll5B^)«S#M). 



tt. 1f|iiiFlO-270171#ii«i (?RH1#Wm60I3384^?gSg») ^#P§20 
01-102175#i^a (iKBltflFll6589673^BJ««) Ir^^bfc. 

tt (mi^tt^tt) #«i^£7;i';^u^)B^®S7ctt (m^^-^tt) tjKT-STcUT^fiE-r 

■5K€^S§tt*^<^07i'*;P7-:t>'^J-?*^«r^li:. 1#M¥1 1 - 2 5 1 0 6 
7#i^« (*BI1#i^m6423429^*?g|ffl«) •^1#M200 1- 244079^iia ( 

*a^f^^*6589673^BJiffl») 4=1tPi200 3-272860^ ^/iS. #^200 
3-358402^. #S2004-202266^qqiBS^T-ga^Lfc. m^^#tt ( 
WiltlSVjOs^MoO.^WO,^. 



[ 0 0 0 7 ] 



[ 0 0 0 8 ] 
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t?S$nS4F-TCNQ-^. 
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A d 
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O 



L.T.Dao and J.Kido. J. Photopolym. Sci 
■T^^hnol.. 1 5. 2 6 1 ( 2 0 0 2 )) ( # « : I D W * 0 4 
vance P r o g r a m . p . 6 0 . O L E D 2 - 4 . N o v e 1 Mg-Al 
/WO. Connecting Layer for Tandem White 
rgan.c Light Emitting D i o d e s ( W O L E D s ) C 
C. Chang. S. -W. Hwang. H. -H. Chen. C. H. Chen 
-F.Chen(2004)). 

C:(D«1t^4M*^LT£e*S#fi|EL5g^O||tfi. S S t »E * tl fc ffi » ( fg ^fc 

) ^JM-rsi, mEWJD^tc^^.T, Kmi^fg^S;^.^, 
^) *^BS (n+l) i6\zf3ii:itf,iMm^tlfc (ntt«^S(f56*ScDJi») 
[0010] 

.M'iSf^' ««*»^»«en«^wt-^i:, «iifksnfc^f^=Tf^dc^tifcMPE=tai 

J JgfS d ttt^a-TfeS. CCIT-S-^ r^jpeg^c^Ej i:(±. M ^ it . 2 e V ® 5t ^ 

^*D. ^<^«^« {iE»mEE-2V) = (<^SDW«ff) ) ^^v. L fc T - «S « 

^^^¥tt»«©ffi(,.S«T®«;>j^Si^4$J:0fe<£-pt--5(a2 4^Ba) 

MP E^SIE LJg^ <hSe*©#«|EL3fl^* I^WKcJ'llTtfcftf n« 
MPE^?<D^^«RFfS«85SK*iBSl/ (n + l) . ( n IS m ?^ ^ 4 1<7) 1 » ) t n 

iJ^tSi^m\t±nt^) . iI24.cC¥*<D#fi|EL^?«ja*S^(r564Ji*^M.T2S ( 

wr«L«*5>r:'' . i (n = 9) . tmi^rcm^r.. m^^^mm dm/ 

SSa* (cd/A) *t€ro^O (n+I) (ig-ffSOI^-Ctt^c 
<) (n + l) « (nHaffif|84l<oJi») t «t 5 « - ^ 
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gii<i*#-£.)£:*0«EE;4«t^*«igOW«ELig^(D (n+1) f&e;^±<i:^tS^^. -^^0 
[0011] 

— -0 25. 02 6fC. ^3ta--yh42fiW-rSMPE#^ELm ^-0->'\'-> K 0 ^ L - 
. aSK^tti ria!|l!|«EE (AV) J tt««ff84Ha5^i-rt815 (*56qgtc*Jt5 ^7J^-;^- 

&x) (*-;u^iitt5i-^^) ©HOMO (ftii5.5*fiJM) m&<Dm^ 

fi^ ^\ ^ ik *^ n tz mm 0) ± ^ . -o ^ r, y ti )v t> ^ t y (T) tmi^-r: i> . btdSo 

4BKlcflSoT§l#&*>n/ttt?-«S'JO (BBSffliJ©) («? 

(iHItt^^) ©LUMO (gfi^fi^ttil) ?PfitcaAT^.C,i:T-ab^o LfcTi^-^Tstrj^ 
CD TjgfijmEE (AV) J (i, KHOMO«Pfi:rom^*<KLUMOi¥fi:{z^i!j-r?)l^»ci^ffi 

. no rHOMOi(i'te©«^*<LUMOip^fc^i!i-r-5j :it*»j«-rntf, rjj>-;i/« 

tT'. (igmWlC) FiiidllEE (AV) J 4:(S0JS<0t;:-r^c:i:diaj*fct^t. Buai 
O ^jif ^il^HOM P E *« E L *«lJ6TllSffl*« il t 4 (0 2 6) . 
[0012] 

m.m.-m.^m.m.^^\ ^%m.-t ^\zm^tz. m{^&=i\z\t. !ifB8¥ii-2 3 3 2 6 2^i^ 

^^iHfg82000-182774^iia (*H!HFffFm6396209^HjJffl#) (j. E 
ndo, T. Matsumoto, and J. Kido, Jpn. J. Appl. Ph 
ys. Vol. 4 1 (2002) pp. L800-L803#Ha) TI¥iS$tlTt>5^ffi 

{yX^^^mm.TtKi&^^m t , #?i¥l l-251067^ii«^#g|2001-244 
0 7 9<lii«-1»i|#M 2 0 0 3 - 2 7 2 8 6 0 ^«:Tl^l»3nTtr»«)^fe*fflViTJgfiKLfc 
l(jS»^. Jpn. J. Appl. Phys. Vol. 41 (2002) L358,m 

47lE]S^i^^^^?'|g*. 47 #9^. P1940 (1998) . Leo^. Appl. 
Phys. Lett. . vol. 78, No. 4. (2001)#Sa),-:3*0.gf{t;{4 

fa4;it»cJ;oT. (HOMO*ffi«S5n-5) ^-^l^ftSEdi (LUMOJpfi^SSn^) « 
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Liq (1 : 1) (5 0A) /Al (15A) /V.O.:CuPc/CuPc/V.O.•■ 
CuPc/AI (0 1 8 ) ©«|jg©3fs^ 2 6 0 
[ 0 0 8 1 ] 

A 1 ^^(CAfr-r^^tt (CuPc/V.O. : CuPc) O IK iP ^ H H L T ® «t S * 4 
t*tai*^,OT. ^>K7XKtt:©iSt.«^260$f^fiJS-r^C<t:*iaj*5 

9|iIlSffl«,s^Mma^»S[#ii»S|^||^|, 2 8 p-Q-9 p 1036 
^IUVJ. + H>Sf4i:^©S|«<*:^, 4# W 2 0 0 0 - 5 8 

[ n iS w 7 ] 

[ 0 0 8 2 ] 
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[ 0 0 8 3 ] 

1#W2002-332567#i2j^ (!^S2001-142672^?giffl») IC|3® 
L . H O »# ffl ^> n ;^ /I 5' U > S S % tS 1^ IC « m O V> X * is ;S n T ■& *i 
. « age fifths. e^FO^^Z-i^digiM^nTtife. 

Sfc. ^M2 0 0 0 - 5 8 2 6 ^ ^'^km.'^^^ 2 0 0 0 - 6 8 0 6 3#4i«lCtt5!5tS± 

\z^-7 9 u i/y -y (cuPc) i\v 9 nv y 7 - m hX^X^'^-t ^7 =f ^ 7 ifi 

KLi^JSttCuPcHttC«:»UTf83fc)B?&rSj»C««.6J:t*i|5*nTfeO. CIO 
[ 0 0 8 4 ] 

-Si?«a^cO>'N*-;/77-aiUT<DCuPc«Se*jiO. (**Ott«-C*-&) 
lftiiHi:LT«lig$-B-5C:t*^tiJ*5. 0iJx.«, :tf7XSlS7 0±fC. ITO<017 1. 
aNPD©H72. Alq©g73. AlqrLiq (1 : 1) (DB74. A1175. 
V,0, : CuPc«>17 6. CuPc©l7 7 St. If- \ 1 . I TOifctt^E-©ffi<0*Jf}*»S 

^c5llS7 8 -^mmLx 

ITO/'aNPD/Alq/'Alq:Liq(l:l) (50A)/A1 (15A)/V 
,0,:CuPc/CuPc/»ffi(Al. ITO. etc) (019) 
0«ifi©*9^2 7 0*4fiET€-5. 

[ 0 0 8 5 ] 

tfc. iai9lrS^T±ie*^(Dl7 70±(C. V,Oi:CuPcOS7 9$J^^UT 
ITO/aNPD/Alq/Alq:Liq(l:l). 50A/A1. 15A/V,Os 
iCuPc/CuPc/V.OsrCuPc/liSSCAI. ITO, etc) (020) 
©«;i«)iS:*-r-i.^^2 7l54^-ClrS. C:tie©5g^2 7 0, 2 7 1 tJ;oT.* 

^<Dt^- )v^mm tLx<Dmmt^:jiif-)v^-i^^\zii^^ :^-'jviw.miihx<Dmm^ 

[|liS0)| 8 ] 
[ 0 0 8 6 ] 

D 

1) Appl. Phys. Lett., 48, 183 (1986) 

2) Chemistry Letters, pp. 327-330 (1990) 

3) Appl. Phys. Lett., 76, 2650 (2000) 

4) Appl. Phys. Lett.. 79. 126 (2001) 

5) Appl. Phys. Lett., 80, 1667 (2002) 

(cEiE^nTi/is, mmmtim'Mii^^ (b txx ^ . 

#11, ±iBOD, 2) ^5) ©xifctt. t&^<r)mmis:mm.f^omm.m\z»^i^rLrzU^ (a 

itt * T « , 
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I TO/CuPc/PTCB I/Ag/CuPc/PTCB I/Ag 

i^*^. Sm (5A) OAS («) ^ffifflUT. nm^^:x-yl- (CuPc/PTCB 

I) *2<iii?ijica^-r5«ig*tLj6$nTt,is. 

'l^'p^'ll^iiy^'^'^''''^' : Rb (DPM) : A10«|^«l/V.O. 
: CuPcO*i|«a/CuPc/PTCB I/Ag 

? p'"^f2S^' rPTCBI:Rb(DPM):Al O « « g / V. O . : 

) : (V.Os^. 4F-TCNQ^) /Cu P c/PTCB 1/ ( 

[ 0 0 8 7 ] 

C 1 ] 



Ar, N Arg 

6 4 0 8 sn^j^mizit, *%mtmM<Dmi&7^. ±mxmi) (cismsnx^.s rm^^is 

I TO/CuPc/PV/CuPc : PV0*ag^)K/CuPc/PV/Au 
^ntt, ^-©#,»(Offi*^|,it^^fflLTt>. IS^lSttiS (CuPc/PV) iiiiBt 

^ iy^ (ri o 
[ 0 0 8 8 ] 

ILl nl\^ ' ' Induction T r a n s i s t o r ) t (# « n T S 

Lff>'Lr.I^^' Effect Trans i s tor) <iit^W^5^^E 

a H-2, p. 1 2 9 7 , ^ 6 3 @(Sffl^S^»«ga^»S^ » « « « 2 9 p - Z 
H-15.P.1161) 
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««^19 4. »® (HU"f>) 9 5$ilg(SUT;a:-5W«tEL^^W*-;P«illl9 3gC^^ 
fCX'Jyhttoy-h«g (G) 9 6d«lI«>>i*nfc}^<*$*LT*50. ir-h«StCEn 

iiz^^nsfio) z(Dmm\zi^t. ^omnifiwuf 6 nit 0 . Ky-h«ao:^'j>;/ 

H PbI ^ Sr i a H ft ig ft r ■£ <h *5 Ji b < s . 

Lh9>S?X3'«liiTtt|IST?t^c*»ofc«iit)||SBIil<i:!ic4. «>t«|ftS9 SCSI" 

SltLT, 3f^-;i'»iil9 7S:Ee-rsci:*«tti*S (022) , C <0 t t . I»a95 
i: * - ;P ^ ii 1 9 7 t IC . 0ij x. V,0, (m^S^ttfk^tt) tNPB (mi"^^ 
)!i^e.;5:S*-;p^^|gg98S:4fiK-r'5C:<l:*i-CI?, ^7tl94i:*:-;P«iiil 
9 7 t<DW\Z:^%^<Dt>- Jl^nm-n^Hm^ikM 1 2 0^£Jg|«T-5>J^-;i'tt^|g69 9i 
«?»2llfl5l 0 0 SSfefiE-rSJltd^T^*. :i©J:d?tt«fi8<DWt8EL hv>5;X5' 2 9 

0{ci5iiT«. fe*-J^teiil9 7gB^^^cx'J•;/^tty-^mffi9 6$s^l?)ix^t?, Sf* 

*fc, fiajAtJ, ^@9 1lCjg1-SS<i:LT. «^^illSl2 12rEgT-5C:t*iffl*S ( 

023) . cot^. mm 9 1 tm^^mm I 2 1 t<Dmiz\t; m^mm^ i 2 2 =s: ±0s. 

z. tf}i-^t , M'f^mmi 2 1 tf^- )immm 9 3 t<D?B'nz^^m(D^^- )vmm-m 
"f-mm^^m 1 2 os:}g]5KTi)'^-;p«i^g59 9t«i^^iggi5i 0 0 ^ ±0s.t ^ :i tt^-c 

#5. ifc. S?^B5S9 5<»:%31£H9 4i:©KlCtt«^aA@12 3Sr^figLT*-5. d 
<Di:'y/im^0)^mELhy>'J7.^2 9 lt*t»T{i, 2 ItXUyh 

«ey-h«S9 6^&a^e)Ji^■r, se*©#fiiEL^^si55^®e}igs^x.-5ci;^c<, 
oi^:&ty-^«g^s^e>ii^T. mm ^ ^ mx- & rz ^ & n ^ t ^ m m h i$. 

[ 0 0 8 9 ] 
[ 0 0 9 0 1 

[01] ^^m(Dmm9iiizw>^^mELm^<Dmmimrmx$>i>. 
[02] *5!w©iiiig|jij 1 iz^^^mE Lm^(omi^m^^7prmxh . 

[03] Sigfisji~3. it«08lRj;##«»JlCf^S3g^O«ff (V) -mm^& (mA 
/cm' ) -mm (cd/m' ) !f#tt$5^-r0T^^, 

[04] it^m 1 \zw> i,^ mE L <D mm Tntmx h i . 

[05] *^?g©|lig«SJ2lC^.5^r«EL^^©«|ji*5^-r0T'ab-5. 
[06] *l6ggo*Jt«!l3fc«^«.*«|EL«^^O«ift*3^-r0Ta&-6. 

[07] ^^miizw<^^mELm^<Dmm'S:^t@-r;$,i,. 

[08] *^Bg©^li£0iJlO«ji<f«2ptUT. 7JP5:iOA<;)S<D]^|?X (A) 5^ ■ft; 
^•t!:fc:i:€©«£E (V) -m«tgS (mA/cm*) -»S (cd/m') i^tt£*-r0T- 
% % • 

[09] *f6m<ommmi(ommi:sm^zbx. 7 )v ^ A<Dmommx (A) ^^■fk 

(mA/cm') -msS^^ (cd/A) 1ttt^^S^r0T?*'5. 

[0 1 0] :^^m(D^mm5tz%^^mELm^<Dmm'&^^rmx-$>^. 

[01 1] ^^m(Dmmm5\zMtiitmm^j-tzw<^^mELm'f-(omm^9F:tmx-$, 

[0 1 2] *f6M©^Jfi«a5lC?*-rSH:fefflJ!l^-»c«5#ttlEL5g^<Ofl|jiS^-r0T* 
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A/cm') #tti&*-rST*S. 

1016] KJtSai^fflJd^ tJtfefflJS^OSS (nm) -MMm (%) If ft * ^ f 0 T 

©^fcSSSSfflJg^itfc^fflSS^CDSEg (nm) - K )t g ft * -f S T 5 
[018]*|6§g<^^i£«3J6IC^^S^©^jg^^-^^-j,^^^ 

[019] *lg?^®*iS«S| 7 lC«5^^®«ig$^-r0-e*S. 

[020] *fgEH©^Jg«i| 7 O«lii$^-r0T*5. 

[0 2 2 ] *5g?g<^*SS#iJ9 t«^FET«iii*WT^#«EL3B^CD«is^t-0T* 

[0 2 3 ] *58?«0*JS^J9 t^5FET«ii^W-r^#fiSELPg^<^«ji^^^ST* 

[02 4] t«3l5®^aEL^^«ifi^lH^^4^^;^L.-^2S (n=l) , 5© (n = 4 

) > log (n = 9) , tmt^rzm^iz. m:h^m^m (im/w) iti&msi:: ti- ao) 

*>tt^^7ta.-.;,l.£2eW-r5MPE#fiSEL«?ro/N'>H0TabS 

[0 2 6 ] mmm&iv, + v,tL. oaA^g^««L/t«^c*tt^ 

[?? ^© gg] 

[ 0 0 9 1 ] 
1 0 S« 
1 1 US 

12 ^^-ji^^stm 

1 3 

16 *-Jl/«liigB 
1 7 

1 8 S^lfiillgK 

1 9 ■^-Jinm-M'Fmm^m 
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